Studies on the mechanism of simvastatin-induced thyroid hypertrophy and follicular cell adenoma in the rat.
Female Sprague-Dawley rats were treated with either simvastatin (a novel competitive inhibitor of HMG CoA reductase) or phenobarbital (positive control) to ascertain the possible relationship between the effects of simvastatin on hepatic metabolism and the thyroid hypertrophy and follicular cell adenomas which it produces in this strain of rat. The test compounds were administered orally at doses of 100 mg/kg (divided doses at 50 mg/kg, b.i.d.). (This dose of simvastatin represents approximately 250 times the human dose.) After 5 weeks of treatment, either simvastatin or phenobarbital produced significant increases (35% and 39% above control, respectively) in serum thyroid stimulating hormone (TSH), a significant increase (39% and 120% above control, respectively) in the systemic clearance of 125I-thyroxine, and slight decreases in serum thyroxine levels. Statistically significant increases in liver and thyroid weights were associated with phenobarbital treatment. With simvastatin, increased liver weights occurred. At the microscopic level, thyroid hypertrophy was observed in all phenobarbital-treated rats and to a lesser degree in most simvastatin-treated animals. Simvastatin did not markedly alter liver microsomal enzyme activities with the exception of the anticipated induction of HMG CoA reductase (which increased approximately 4.4-fold). Conversely, phenobarbital produced large increases in liver microsomal enzymes, including glucuronosyl transferase, but did not affect the activity of HMG CoA reductase. Therefore, the increased clearance of thyroxine in simvastatin-treated female rats was not associated with enzyme induction but may have been related to the increase in functional liver mass produced by this compound at this dose.(ABSTRACT TRUNCATED AT 250 WORDS)